Synthesis of N-substituted aminopentanes based on the reaction of the amines with 1-brompentanes (n-and iso-structure) and amino (bis-amino) hydroxy compounds via opening reaction of epoxides with amines environmentally friendly practices in water medium has been developed. Structure of obtained compounds by elemental analysis and IR-, 1 H and 13 C NMR-spectroscopy were confirmed.
Introduction
Modern direction of chemistry and chemical technology includes the development of new, environmentally safe chemical processes. Currently, the synthesis of nitro compounds containing different functional groups environmentally friendly methods in "green" solvents such as ionic liquids or water has attracted special attention of researchers [1] [2] [3] [4] [5] . Water use has several advantages such as simplicity of implementation, low cost, high efficiency in many organic reactions involving water soluble substrates, fire safety. Improvement general methods of synthesis based on the available raw materials in aqueous medium are very relevant [6] [7] [8] . Substituted diamines were used for the synthesis of azacrown ethers [9] , and polymers for special purposes [10] , stable carbines [11] , silylenes [12] and other stable ions. They are used as ligands in asymmetric synthesis of valuable synthetic and natural products [13] and also for the preparation of complexes with metals such as magnesium, copper, silver, palladium and platinum. The antitum or properties of physiologically active complexes of platinum (II) with diamines have been studied in detail and are widely used in medical practice [14] .
Experimental
IR spectra of the compounds were recorded on a UR-20 spectrometer in the 4000 -400 cm .
1 H and 13 C NMR recorded on a Bruker-300 (300 MHz), solvent CDCI 3 and D 2 O, chemical shifts are given relative to TMS. Massspectra were obtained on a mass spectrometer VG-7070E (ionizing voltage 70 eV). Chromatographic analysis of reaction mixtures and determination of purity of the synthesized compounds was performed on a chromatograph LXM MD-8, a glass column (2000 × 3 mm) (10%-Apiezon on Chromosorb G), carrier gas-helium (40 cm 3 /min), katarometer, column temperature −150˚C, the evaporator −200˚C.
N-Pentylamines(III a-j ), Common methods of synthesis.
To a solution of 5 mmol of amines (I a-e ) in 5 -7 ml of water was added 1 mmol 1-brom-pentane (II a,b ) and stirred at a given temperature (50˚C -90˚C) for 6 -9 h. The mixture was saturated by 10 g dry powder NaOH. The organic layer was separated, the aqueous layer extracted with ether. The organic layers were combined, dried over Na 2 CO 3 . After distillation of the solvent, the residue was distilled in a vacuum.
-Aminoalcohols, Bis-aminopropane (VI a-c , VII a-c ), General method of synthesis.
To a solution of 1.1 -5 mmol amines (I a-c ) in 5 -7 ml of water was added 1 mmol of epoxide (II or III) and stirred at a given temperature (50˚C -90˚C) for 9 h. The mixture was saturated with 10 g of dry NaOH. The organic layer was separated, the aqueous layer extracted with ether. The organic layers combine, and dried. After distillation of the solvent, the residue was distilled in a vacuum.
N-Penthyldiethylamin(III a ), IR (, cm 
Results and Discussion
We have directed our efforts on the region-selective synthesis of amino-and bis-amino alcohols, which may have antibacterial and anticorrosion properties. Interactions of a number of initial amines (I a-e ) with brom-pentanes (II a-b ) result in N-alkylamines (III a-k ) (Scheme 1). The synthesis of target products (III a-m ) was carried out inaqueous medium at 50˚C -90˚C for 6 -9 h. The yields of target pro-ducts were in the range 60% -98%. Synthesis of alkyl amines (III a , III b , III f , III g , IX a , IX b ) was performed at 50˚C for 8 h at a molar ratio of initial components (amines: pentylbromide or dibromopropane) equal to 5:1. The reaction of monoetha-nolamine (I d ) and morpholine (I c ) with pentylbromides (II a,b ) goes at a relatively high temperature of 60˚C and long duration (9 h) at optimum component ratio of 5:1. The reaction between benzylamine (I e ) and pentylbromides (II a,b ) is better to carry out at the even higher temperature (90˚C) for 9 h and the same ratio of reactants. Another possible ap- Copyright © 2013 SciRes. GSC proach has been realized by us in obtaining aminoalcohols VII (a-d) , bis-aminopropane-2-ols (VIII a-c ) and bisaminopropanes (IX a-c ). We carried out regioselective oxirane ring opening of propylene oxide (IV), epichlorohydrin (V) and 1.3-dibromopropan (VI) as a result of interaction with various amines in aqueous medium according to Scheme 2. The interaction of propylene oxide (IV) and epichlorohydrin (V) with diethylamine (I a ) was carried out with stirring the mixture of reagents in the water by heating at 50˚C for 9 hours. The optimum ratio of initial components in this case was as follows: diethylamine/propylene oxide = 1.1:1; diethylamine/epichlorohydrin = 5:1. The reaction of diethylamine with propylene oxide formed secondary amino alcohol (VII a ), while the interacttion with epichloro-hydrin leads to the formation of bisamino alcohol (VIII a ), with the yields 80% and 98%, respectively. The reactions of piperidine (I b ), morpholine (I c ) and benzylamine (I e ) with epoxy compounds were carried out at the higher temperature (90˚C) for 9 h. The optimal relations between the components of amines (I b , I c and I e ) and propylene oxide (IV) were 1.1-1, and in the case of epichlo-rohydrin 5:1. Yields of the products with in the limits of 60% -90% were achieved. Earlier aminoalcohols (VII a-d and VIII a-c ) were obtained in organic solvents in the presence of catalysts such as salts, metal triflates as complexing agents and others with the yields within 75% -85% [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] .
Aminolysis of epoxides could precede regionselectively under (a) or against (b) Krasusky rule [25] . The value of δ protons CH (C 2 ) group in 1 H NMR spectrum of compound (VII a ) is in the range of 3.60 ppm, indicating a shift of the signals in a weak field. This result shows that the OH group is located at the carbon atom C 2 .
Pro-ton signals of the methyl group at the atom C 1 are also shifted toward weaker fields under the influence of the electronegative oxygen atom in the possession of the neighboring atom (C 2 ) (1.35 ppm). Similarly, proton signals of CH groups of compounds (VII b-d ) and CH 2 groups of compounds (VIII a-c ) are shifted downfield in comparison with the reference materials. Good correlation with published data for compounds of similar structure [14, 15, 17, 19] also shows in favor of the structure. }, that are phase transfer catalysts. The opening of epoxide ring for propylene oxide and epichlorohydrin under the action of these PTC-catalysts proceeds on well-known scheme [5] for the S N 2 mechanism with the formation of amino and bisaminopropane derivatives.
The obtained hydroxyamino-and bis-amino-compounds are promising for use as an anti-bacterial and antirust agent for oil production.
Conclusion
An operationally simple and environmentally benign protocol for the ring opening of epoxides with aliphatic amines has been developed. The reactions proceeded smoothly under mild conditions in water to afford aamino alcohols in high yields with excellent regioselectivities. Also substituted amines were also obtained in environmentally acceptable conditions in the water by the al-kylation with brompentanes.
